Brain-derived neurotrophic factor prevents human immunodeficiency virus type 1 protein gp120 neurotoxicity in the rat nigrostriatal system.
Human immunodeficiency virus type 1 (HIV-1) causes neuronal degeneration and, at a late stage, creates HIV-associated dementia (HAD) and other neurological abnormalities. Therefore, the need for neuroprotective agents is great. However, therapeutic agents that reduce HIV neurotoxicity are difficult to characterize and develop because rodents are not infected by HIV. This study was undertaken to develop an animal model of HIV neurotoxicity by using the HIV-1 envelope glycoprotein 120 (gp120). Vehicle or gp120 was injected acutely in the striatum of adult rats. gp120 produced loss of nigrostriatal neurons, as shown both by histochemical analysis of brain sections for apoptosis and biochemical determination of dopamine. The neurotrophin brain-derived neurotrophic factor (BDNF) delivered by a recombinant adeno-associated viral vector prevented gp120 toxicity. This study's results support the notion that gp120 produces a widespread neurotoxicity similar to that observed in HIV-positive individuals and that BDNF may be a suitable neuroprotective agent for HAD.